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PURPOSE: Provided is a silica gel covalent-bonded to cucurbituril or a 
silica gel covalent-bonded to the cucurbituril and cyclodextrin, which 
is used for a stationary phase of a column filler or a filter for removing 
pollution material. CONSTITUTION: The cucurbituril represented by the 
formula 1 is covalent-bonded to a modified silica gel represented by 
the formula 2. And the cucurbituril represented by the formula 1 and 
the cyclodextrin represented by the formula 7 are covalent-bonded to 
the modified silica gel represented by the formula 2. In the formula, n 
is an integer of 4-20, R1 is independently a C1-C20 alkenyloxy of 
which the terminal is an unsaturated bond, a carboxy alkylsulfanyloxy 
having a C1-C20 alkyl, a carboxy alkyloxy having a C2-C8 alkyl, an 
aminoalkyloxy having a C2-C8 alkyl, or a hydroxyalkyloxy having a C2-C8 alkyl, R2 is an alkylthiol having a C3-C8 alkyl, an 
alkyl amine having a C3-C8 alkyl, or an epoxy alkyloxy alkyl having a C3-C8 alkyl, an isocyanate having a C3-C8 alkyl, an 
isothiocyanate having a C3-C8 alkyl, and R3 is hydroxy, or an alkenyloxy having a C1-C20 substituted or unsubstituted 
alkyl. 
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(54) tag ¥3ibi¥^oi mm& ^ai^i^ a 



S aSS ^3Hdl^i!0i 3B8 ^ CHI B» 2°^, ?S|a|o Sfc CH^IU 4^i2SiiI XOm^QI Si»0| ( Mil, &D\m 

m, ^ibs. o\ss mm mm sai §y sxum^Qi ois» 4* iiei ^^bi¥^s ^ai^h mow g^tui2j mz\s\ m % o\m xiism 

^ Oil &m 201 P. 

S Ail AH 

ttaoi :»£ s n sotsi sou is 

s *as ¥^ai¥fiioi aea iJOii aa 22s, easiest- ch^iu- ^2Si§§ xn^m^ai ssshm, «b«=i ssi. sjisb 
. ¥^ieg, ois£ §1 « s»i»teai oissr ^ e^ei ^di^us azw mow ^^mmMti m ^ oie iiss^ 
^aoii a» 201 Oh 

Biases tag §az^ »»» m^s aisoii chskm ^£i2f 3 x11a atfcai sioi, aae ewsi s§ sxi&os oigsi^ ene 
sta^a. &iwmx\ Q&m m^z\ mmmmm sxi&ei gy^i- aoii s&ais ^chxi^ Q&m enni fiasanpt Mttsoi sck ois ens 

*hoi ae - ii^b 3»S0IIEII = (»^*ffl HI0263872£)£I- AWIM^^:^ (01^81 4,539,399^) SOI ^BjXj SACK 0IMS 04 SH^hXI ^ 

:?i?jesoiu oi^sfgoii cnmoi ^^^ei dig^ ^i^§i een, i^e&x-iinj sxi&o^ oigacn a»e aissi saoii oigan 

SICK 

SEfL> AK)I assises 3. ^A^MI, ¥^di¥iJ0| = g2| £1^4-^ eiSH CJSfi S^ChBOII □sHAi SS^^i 3*3 2iCH2 ttBlTH SICK 

3 EH U AfOlg^ei^^gd^^ ^£1 ^3iHI^^S §g Q=?0\\ 9f = sy a^^l^OI ^^-^^ ^m^gnf 4^^^ 

th£E mm ^mmo\ Q^m o\^mm^ ^^01 e m^chi ch shahs ss^^i ^^^i bo. me\m ^^ui^^b ^ix-n^ne, xi^^si^m, 
^ti^if^g eei #swi, n\^M, o\u\±&, ai6.K oissn,^, s^ois, ^^i^^oib ^oi mmm m 

§5SI^ giCKJ. Am. Chem. Soc. 2001, 123, 11316; ^^^^ 1094065; J. Org. Chem. 1986, 51, 1440). 
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sni^^nm&i^&mm 1210966 ad ^twmmib afoim^^&i mm ^mm mmm oigmot ouo\^°\ i\x]\w&& sgs^i 
w?a mow o\mm ^ vlqh anmsch nam 0121- &g B£ e&ssi s^oii^ ^m^mm Mo\m^*\±^^°^^E] ssii 
§?jan>i^ aswoi nasi xh^oi a^sHSQ^ mmi\ 21a. 

Qjy*iei « £ | o. gjgigfgoil 2iCH AH ¥^dl^ij SE£r AhOIBSSI^MSS 6fb 3?, S£] S SM8Kn» 8321 

6H'| ^u|eg sEb AK)IB£S|£e§jg mm SB 8101 0I§&°^ SPhaJI HfcHI. Ol SSill SSSf ^ EH Oil /H 01801 01 § 

HI- El AH ^dl^H Sfe MOIM^ei^e^is oi^^HJ gOHOII SMI B\0\ ^£SJ XOUfSOl 88fi5h0i, OgJ§> EISA! SOU 

<y^^i sa ^^oi ahs^ sibboi o.=?s\n 210. 

s g^soi oi¥hxf aflifc ¥5Hdi^§{ §j Ahoiassi^Maoi s^avs ^ bi 3h mm Xil^afe 20IO. 

s * soi oi^nih s as 21*3 aa^ ^sHdi^uoi asaas bbi^ m§ »ig& s@i saa se$= heib as»fe aoio. 

e 5!^! ?lir^ Ml 8 SS8H?I ?l8F0j S ^8, 

ah:M sf*^ 121 ^5Hdi¥u:ft spi »a>*i 22J ais ^£i?f gioi s^aaa mi=r ¥^bi^iioi 9$?att& aa^i- m 
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(Aig, n =4 LH XI 2021 §!^0|Q|, R, £ = U3£S C1-C202I i= k B0| tt^liy^API, C1-C202] B1J2IB »fc 3hs 

my ^ API, C2-C82J BU2IB 3£fe 31-s^AISMAPI. C2-C82J BfiJIB 3*te OhOI inSH^API, C2-C8HI i^ia 
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mm r 2 ^ =^oii ag^^ ^g^isj esoi ;f^afp. d^^im^i^ C3-C8°i s^ipis w^ei^, C3-C82i 

, SEfe C3-C8SJ ^^918 ^tz Oil^Al^^^AI^^, C3-C8°l ^^^18 OI^AI^S, C3-C82J <^%iJ\W 0|^EI2A|^Si 
Q) 



&~J\ ^5Hdl^iJ0| ^^^m^ mg.MS= 6^1 3 UiXI 6°l §f&80| d^^l^DK 



2006/3/16 



2 



WIPS PIView 3.3.3.1 



SHtfA. 3 




o 


o 


f 


o 


6' 



OH j 

^(CH 2 ) n -S -(CH 2 ) n -Si -O -Si 
Q .— (CH 2 ) n -\\ OH O 

-Si 



nS =H!|oS 1 UIH 202| 34=S UEffeHQ) 



o 

% 




OH j 

0 ^-X — CO NH(CH 2 ) n -O -Si - 
' ^X-COOH oh O 

I 



o o 

[MW ng 1 mil 2021 §4=» UEimffl, Xfer &4:£!X>4= 1 Dili 20JH2I XI & £Ei= blxl&@ S^PIS i£fcr SSSIIIEiMPI. SEfe §^S!»* 
1 J XI 205H2I XI » SE!= blXlSS SIP IS UEItHCO 



3H*t*! 5 

o o 



OH 

P--(CH 2 ) n — O — CH 2 — CH-CH 2 0— (CH 2 ) n — ij— O —Si 



(CH 2 ) n _OH 



I 

OH 



o ^ 



-Si- 



nS 2|2| =|J|2g 1 mil 20°l S4=S UBtfiQ) 

a«r&i 6 
o o 



T: T/ 

O o 



OH 

HI OH 
(CH 2 );;— N-CH 2 — CH-CH 2 0 — (CH 2 ) n — £j — O —Si - 



(CH 2 ) n _ N H 5 



OH 



-Si- 



nS 2|2f 1 mil 2021 §4=1 UEHJCh) 



WIPS PIView 3.3.3.1 




(AIS R 3 i= SIE^API, £E*= C2-C82J Stasia Sfe »3||U^APIS UEmCH 



8 




-Si 
■ 



WIPS PIView 3.3.3.1 



se am mum ^^s^i ?imoj s ^gg #31 ¥^di¥ti se^, ¥3iHi¥s moim^^&oi s^i^9 ssjii se 

^ iElf »I5BD. 

0| e>K>il AH g ^Si SQ ?P2? ^SS^IS *hCh 

S iS§ ^3Hdl¥110| ±JE|3f a? CHI S^^IM 4* 396* *t£D\m 6PI »S*£| 1£ 5A|£J£r ¥^dl¥t! SEfllB 




(&jg, n=4 LflXI 20°J 34=0101, R, g 2^ ^^^^^ C1-C202J a*&0| gSlF^&ei S^iy ^A|3|, C1-C20°j ^D\M ^= 3t^M& 
HtflttU^API, C2-C82] ^D\m ^ = ^AIS*1J^A|2|, C2-C82] 8TU2IB gfe OhD|^S^^A|}|, SEfer C2-C8SJ S^JIM 5IE 

Ah;)| h«|ai 1 oj §i&mm $\m eiH^Ai^di^nnf □ esii°j ^ui^ae e ^^eisoii s\m »^««« 02- 

68362s, 02-3181-, 01 -57573s, 01 -39756s, §J 00-33026^011 3 sftmsj §J f^gJSOl JHA|£|CH 21°Dj, S g Ail AH Oil 

3 Saline! LH^O! 8 St £101 21 CK 

Sf^A. 1£| =*5Hdl¥H Qh^&h 219 ^ ai 3h 9011 g^&SjOi ^3|»fc Il^ii 1&SMI £lffl, 018 » 

d\ mm^ 2°j 9 a 91- mm Mmm 4= &ci. 

: oh 
: I 

— Si — O — Si-R 2 
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—Si — 
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(^m R 2 ^ =^011 WtEJt C*ae 5fg:?|2| ££101 3h*»CL dl-i^o^l^r C3-C82J E^JIS £fe s ^ E|g, C3-C82J STSUiB 3*fe ttHOhE! 
. 3.fe C3-C82I ttfi?IB 3*t Oil^AI^^^AI^^, C3-C82J g^iOlM 3Jfc OI^AI^g, C3-C82J St9?IB 3£fe 0I^E|2A|oh«g UEftH 

a) 

221 219 ^ai^h 9£ }|^01l »aa ttg&tf (01^61 4539399s; J. Chromatogr. 628(1993) 11.; Tetrahedron Lett. 26(19 
85) 3361)011 21 m X|| 5 S 4* HO. 

011 « ^CH, 6PI sf*^' 22] 219 ^IB|3h 92| IfSS 2f2f »&0|| Q8. Oh°i, Oil = A| ^21 ™§J\m £fe ^33X118 Ahg£J 

fe. 3H0I £JCH a XI ®£ 9BI3I- 9g BH e*8A|31 B9B 4= HQ. 

^:M2f as aw&i 121 ^^idi¥^ »£» §y 221 219 s^^&ai^i s sF&eej ¥^di¥^oi s^^9 ^ 

4- 9CK = ^g^lOil dt^^HttOlU 0F°J, 6|H^A| ^H^Pr Xl^9 Sf*^ 121 ^^dl¥^3l, ST & CHI Of°J 

, on = ai se±= e\mj\j\ xi ^9 21 ^di^h iyg 2^ai^ i^s^i 90. 

OlSlf 2S0II CTidh ^CHS! SF&gSI Oil S 8PI 3 LHXI 6011 ^ UBUIOi, 3 XHSgJSe «a»0. 

<§;.*^ 3> 
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(±Jg n£ ^5|2S1 LH XI 202] UEftSlP-) 

&?i mm^ 32j mmm^ am^aetoii 2jsh ^ai^moi- ^ai^h us s^astAi?* ^chei ^^ah, eisoi xi^9 mix »?iikM 
M^Bimm^s\ &mm mm &m 4* sip. 

2) ^OHgSJ AIBN (2,2-<»Sbl£0|£¥EISU0|eB)g £H 4^§^M gtSS?l€ AhSWfe B3II; 

3) bi soi x\m& mzw mm vmm^m ?ms= e^i; 

4) l^U Ofrs^s yfgojjOil ^£1^01 6i^3 HlflWfe &7\\\ 

5) fl2|tf 2AP10II ^ggJIM ^BZJ, 01IS MCH 3^Z! »«Shfe E+31; 

6) »»2| ^^IgDHM AhSSKH ^§§^1 Ail &) » s f 0t»8K)| ^3iUI^^0l gill £21^ ^£13* 2£r &3II. 

XhSJ^l AhSWte 80 LH XI 120°C A(0|£J DmO\ ¥3ibl¥^0l gHIE tfB|3t mm £^ 511 



o o 




oh : 
i : 

0 ^X — CO NH(CH 2 ) n -Si -O -Si- 

^X-COOH in O 
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WS 1 LHXI 202] UEfLHW, &^X^ 1 LH XI 20JH2J M« SE£r d|x|^& ^3\J\m ^ g^l^ HI ES^ 21 , SE^ 

1 jxi 2o^H2j xi » bixi^e s^ipis uatsa) 

Ah : »| ^shAi 4 oj sffi-es otai=aftoii hjsh ^di^ii^ meibi mm s»b»ai3i ^chb ^i^^ah, ^s^^oi xi^s ^ui^n^ oi- 
ei:»pi- xie^ gem mn\s\ o>oiEa&oi ggse/d ^ois 4= aiP. 

ea ?»|2!©S f &D\ 42] s*&gg QMHf 2J8H ^CHII 4= SiXI°h Ol^g OUAI^o] ■98(D| 0121- «g ^°J2S 

ehS 3 3j8 (HUP. 

1) 3*e**6ltfOI xl^S ^^jdl^^M POHHSMOhOIEOll ^21 * 1-(Hli!-3-(3-POII10mi!ziHSl!)5(SOIOIEa(0|ESeS£fOIE 

2f N-8K)IE^A|*!£!0I0IE SEfe N.N-P CHIHOh/dl = 0[U\ EM ^hShfe Eh^l ; 
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2) 0[m±DW xl&a MZ\3l mm ?l gajoil an & soil AH 12AI2J OI& aSJ-Shfe EKfll; 

3) mm &i\gmm Ahgsfoi mm ahi* * a 5 mot ^aiMuoi omi=2eoii aoH ais ^sat9h mm s*s= 

<S,-*f±i 5> 




OH 

I oh : 

°0~ (CH2)n ~~° ~ CH2 " CH_CH 20 -(CH 2 ) n -ii-0 -Si — 
X (CH 2 ) n _ OH OH (j> 

-Si- 



O 

■ 
■ 

(*!S 2J2f ^ d J^2S 1 LHXI 2021 UEftdCh) 

sr?i 53 swae oiieii = aaroii 36H ^di^m ^ si^h s&attAia <2o\& ssssai. we^app* «»s ^di^m 
oimAppi- «&pt ^sj x\&*_>mm mm <*o\m 4* ao. 

xi^gs an a». 

1) s Ef Oil 8IE^API» 8l=4A|»tj^AI¥?1UI¥BI8 POilfiSSOhOIEgOHOII ^ Wfe B^C 

2) 3||»APPI- Xli*9 tf£P} ^Hf *?0H§*£J ^SlfM^M AHAiol ^611= BJI; 

3) Oil AH 1 LHXI 24AIZ} jHBB * 85 °C Oil AH #0^0^ j LHXI 24AI3 52^6fe B3||; 

4) mi ^JigoH^ ^ ai 3 h Aii^ti- aswoi ^di^oi oil ae^is ^ ai »s»fc eai. 




OH 

H l oh ; 

(CH 2 )ff-N^cH 2 -CH-CH 2 0-(CH 2 ) n -ii-o-Si- 
N (CH 2 ) n _ N H 2 OH <j> 

-Si- 



O 

■ 

= g*jo £ 1 lhx! 202J §4^M UEItHO) 

6Pi 6 mmm^ om^mm mm ^bi^m mm s^imi^ sois ?i°^ah, o^eioi x\&& ¥^hi¥Bj» oii=api 
^ xis*@ mz\b[ a si »« &mm mmo\ &o\m ^ sua. 

«:m aeon oii^app* xi^& aisj^i- am bboii ofdi^im ^= omiicttCi4Ai?3iui¥Hoi a«ia xi&ems gen ess aj^i- ijsj 

1) ^ Eh CHI 0W\±D\m i^i= OhQIicttU^AI^UIVaiS 5^2il0|e mm§ojj( pH 7 LH XI 10) Oil Dmtz Eh^l : 

2) DII^APPl Xl*@ iJg 6PI US goHQii j Wfc Eb^fl: 

3) &S Oil /H 1AI3 LHXI 24AI3 §9i 3^8^ 

4) n ^Jigon^ mm ttimm m mzzto* ^^di¥^oi omi^i^ aibpi- mm »«»fc bow. 

i^ii XilXti- ¥25°^ SX-il CH >ix|^ 5101 Ma bf^SfCf. 

^ ^§ ^^121 ^01 ^3idl¥^ ^£xilO| B=2g ^ CHI S^aifSIOi mmm 2j0il£ MOIM^^^M^IOI CH S^^l^Sj 

CH 21b SF&Me XilgthCK 

^ 1^1 ¥3idl^l ^SEXII ^ 6PI Sf*^ 72J AhOIM^^i^^^M ^Ol 22J MZ\dl mO\\ g^l^AI^ ^ OH XI 

b ^3Hdl¥i! ^ AfOIMS^^^gJOl g^^&S ^£|5^ HIS^CK 
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n8 6 LHXI 82| §4»0|0|. R 3 SI E^ API SEfe §h4:§!XI4= 1 LHXI 203H°I XI & SEfe HIXI&B SMPIS 3>i= »3«W^AIB UBfcWCI) 

&PI 7SI A|0|gSSi^M£!ESA-|fe ^nUhOIMSej^egj, miEUIO|gS2j^M£! Efer gfDUJOIgSSJ^MgJg WIS S 4= SIECH. 

OIS A|OIM£e,'>:e&!e DDIS AhSSh^U, Bt&OII VHUJ\m ESICfOj AffSfb 51 E :^5m. 

»B0II gf9)iy=APPI E2J@ AhOISSe|^e£!S 4PI »Sf^l 7°) sf&SOIIAH R 3 0\ SIE«API°I AK>|g£9|^M&!M &9)iy tfBfOI E2J gf 

cist sskx if a 8? 4= sia. oia as saiw^Ai^isi ohsah& ssney^APi e*= vaiy^APie otis s 4= aa. 



&pi s gfg2i ^ai^s AtoiMsaj^sgjoi mm 121 ousah^ spi »a,^ 8 es= 921 sum 

<£^±l 8> 
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4 91Ct. 




n (H2C)-0 
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<CH 2 ) n _ s _ ( CH 2 ) n -4i-o -Si- 
(CH 2 ) n -^ X 



I 

OH 




4 



-Si- 



OH 

O -(CH 2 hr S -(CH 2 ) n -4i-o -Si 

OH (j> 
-Si 



(Aig nS ^ ^^o^ 1 LHXI 202J g^OIQ) 

aasKH ^chs! 3S°SAi, ^h^ai^hi^h^ %'MMo\m^^^m eisoi xi^s ^ai3^ m~m°\ bj-qi^ y§§ smoi &sb 4= 2m 



<£rS^ 9> 



2006/3/16 



8 




n8 1 LHX[ 20SJ S^OIDh) 

6PI 92J SH^MUl- &0I ^3idl¥^Hi- AK>IBSS|^e a oi S¥ 01191= oi^£j ^ e.| ^J- e gg ^AH^r ^BQ\\ SJOIH* 

A|Z>|g 2£fe ¥3idl^^3f AhOIBSSj^egsg ^£IA|=A!H^iJ^d|^ OH^AI^PI- xl^^ A|£|3t ^Hf Oil S mO\ ^gSfg^ 

S ^DH^ AhgSKH 4 s 21 CK 0I2J- BS »fif±i 62] »&B2| XII££frSO||>H a Set tlhSf »CK 

boi ^di^noi ^^mm^ me\?\ m; se^ ^di¥n ^ akhb^sj^^&ioi s$»sbs ^ 3h gaxii ij 

^z^o^^, ^3idi¥^ ^/^^ AjoiBssi^aasi ^£*ii §1 t^zidi mow mmM^\ m&m ^01 3 mxi 62j sibb se^ 

8 EEbr HA|£Ji= StBBB OISSK* AH^g l*gg£!*IIB *JI£SK>1, HPLC, GC, SFC, CE. CEC mil ^ SCH ££131*011 Afrg&oSMi 
gfiB omiin^. B^B, til CH Si ^ oj as* UIBeTBSBB, ^ fc M, OlSBi!, Ot°l, 2ISI21B8 ^Hf B£ 09» SF§* 
MM §1^2? SSIWte 301 :>^6H£!Ch 

us a^o^Denni^ i^2s ^sixnei i§i gai^ mm ncn^ Mgm>iu esoii s^i ^sai^i ^ e.i9h me m§ 

^Ji^xfsf e^oie. oiegsa, ^i^2£ mxmit ms stm^a nai^BBoi aai^t hoii ^^aoi si 

2P.s oiais* sibbss sa. :>i#oii 4?§smi m§§ 4* &cl ^ s ^ soil ah ^ ai 31- mm £}&m m%si §xi&pj 

^ a a ^e gas ^^bi^nom ^^ibi¥^^ Ahoissei^Maoi &m g^i^s 319 bei^i- oisstoi »awsi°£ fillet ^ 
3 2g eei s*&b. as. ts^ oib enf mo\u lh^ichiaiej ssiii xii^m^ ^eh^ ^ea^i M§t 4= sia. 

S s S Oil AH xl^^l^AH Af-g£|^ 1 LH XI 202H2J »« dlXl^S ^^^IS/d^ ^±H& SX|iH^J"°J ttd^l. OIIB MOi CHI S 
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b, ¥B. eon, ^a, q\m mm oiis m 4* asm. aa bF»si»:»fc &^§ixf^ 1 mxi 12^21 bb, p^ dh^m>iib 

Xt*> 1 UiXI 62H2I BB2PI- SDK 0I8 BB3I gHJ *!CHE mU 0I&2J I^2!£!Xh. SIEHIAPI, AlOh^l, OhOlin^!, se^ u§^ 

2|£ xl^il 4^ 91Q. 

^AIOII 

01 a ei- e ^ssj ?i^e oioii cue!" s^^ei 01 an 21 xi^e 9itz ai-^oi ai-^ oi-enoii g^Ah^m- n^m mm »as m 

m®$\& LHgg wej» 4 ^eeiei- ^i=p. 

^AIOII 1: ^^dl¥^0| ^HIEl^E^ 213 ^ ai 3h ®^ 

1g:3 ^^^A|^^bl¥[6]l(£f*^ 1011 AH R1 Of S*B^API2j sh^M)^ M^^SM^f Oil & 8 (70:30)21 £^g°»0j| ^21 ^ 2g°J EI8^ Xl 
*S ^EPh 2 Oil AH R2Jh *^HEI8:M2i ^BI3h ^)3i- AIBN(2,2-0h£dl ^0| £¥EI ^UO| ^H) 10mg8 JhShSlP. 4*35*011 &0h §J 

£H l^^Oi £}±m XilX^ 300nm2J Xh£J£!M 3^ZI £Ah8h0} ^&Ck §g ^ U CH I §i ^ ^ AhOI EE, P Oil H SiOfOI E, 1^51, 
CHI !^S, Oh Ail ^ I2S AHI*<§i ^, 12AIZI §^ 60 °C Oil AH 2£6h01 ^5Hdl¥l!0| ^IIIEl^E^ *JEPh H!8 t^ohStP. 

13 C-CP MAS: 6= 154.7. 134.1. 1 1 7.4, 98.4, 68.3, 52.6 29.0, 43.8. 35.0. 24.8, 1 3.5. 

tfAlOII 2: ^SHdl^ilOl OJDIE l£ k E^ 213 ^EPh HSj &g 

1g:2| 3hs^AjAh0| xl^3 ¥31dl¥[6]B(»SfrA| 1011 AH R10I ^ = ^A| OIIBfllltW HSB^API 21 ¥^dl¥H)8 P OHBSMOhDIE 50mL01l 
^2i 1-0HB-3-(3-a0HBOmi!nHSB)^SaO|[]| = 8hOIES8SE}0|E(EDAC) 150mg^ N-»OIE*A|£j£!OIOIE 3mg8 gOi^&CK 
0| g°»01l 2g2l OtQ\±D\D\ xl&S fi|£|^a(»*A| 2CHI AH R 2 5 1- 3-0mibcH^i!^ie] BE|3hai)S £CH^ * 1 2A| 2J- SB £> h £ Oil AH m^6^ 
P. &ISOI ^13 ^ POUHSMOhOlE, Dil EhS. 8. OhA-il^E^ £x*3E^ Ail 3| §h ^ 60 °C Oil AH 12AIE* S2J 2j3E5h01 ^9idl¥^0l OhDIEl 
1L C 2^ 213 ^'EPh *J8 

13 C-CP MAS: 6= 176.4 ,155.1, 98.6, 66.4, 44.1, 31.3, 23.7, 11.6. 
AIaIOII 3: ^^dl¥^Oi Oil EH = a»£S ^l^J ^JEPMHSJ 

1g:BJ 2-5lE^A|0ilI!^AI^d|ip[6]i!(^*i 1 Oil AH R10I 2-SIE^A|01IB^API2] ¥^d|¥^)3f 3£l AI^AIHS^^ EPh a(SW*l 2 Oil 
AH R2?h 3EIA|=AIH£B3I2I *JEPh ^)2gM DMF 40mL0il £S * #S»g±(BF 3 .Et20)S ^OH^ Dm&Q. Oil AH 2A|^ 85 °C 

Oil AH 12AIZJ aB8Haa. &SOI iS9 * ClOIIBSSOfDIS. 1551, Oil^M, 8, 0}A|ie2£ /dais * 60°C0ilAH 12AI2J s& 35» 
01, ¥^dl¥^OI OilEil^^^E^ ^EI3F &^6haP. 

13 C-CP MAS: 6= 156.3, 96.5, 74.4, 68.3, 52.0, 46.1, 39.5, 23.6 ,9.1. 

tiAIOII 4: ^^dl^^OI OhDIin^E^ 213 ^E|3f ^2J tt^ 

1q2| 2-OmiicO||«^AI¥5iai¥[6]8(»flfA| 10ilAH R10I 2-0J0I EOilH^ API 21 ^^d|^^)H| SBI A|^A|HS« Aia^t ^(Sf^^ 201IAH R2 
^1- eEIA| = AIH^IPI°l ^EP^ ^) 2gM S^iHIOI^ tHIHS^(pH 8. 8) Oil AH 12AIZI m^s^P. «^0| ^, ^ EP^ B Ei^ ^Ei 

^12, 0.2N HCI 10mLe ^EPh ^Oil ^» 30^ Zl iaSBO. ^EPI- 83f OU-il^. Dil&M^ All SIS ^, 60 °C Oil AH 12AI2J- §^ 

edrsmoi ^^di^^oi oh di in i§2£ ^epf &^shap. 

^A|Oj| 5: ¥3id|^^2l AmiM^^^^^ie ^niE^thES 21^ §1 ^EPh *^ 

S*H!^A|^dl^[6]i!(S^*i 1 Oil AH R10I ^H^APiei ¥^dl^^)H[ 2.3,6 i »B^A|-B-A|-OI 8^S|^^&!8 200mLSi M^SMHI- Oil 
30:70)°J ^^g^Oil ^Oi^ ^, EIS^ ^EPh ^(lf*^ 2 Oil AH R2^h ^UEI^iei m) 4g8 «0i S 518 ISJSUb ^A|Oj| 

12f ¥3idl^^HF MOIM^^^^^IOI ^ulE^^E^ 213 ^EPI- ^8 t^^m^P. 

13 C-CP MAS: 6= 154.0, 136.4, 117.0, 101.4, 97.4, 87.5, 82.1, 72.8, 42.4, 37.6, 32.2, 24.4, 13.0. 

tfAlOII 6: ^5Hdl¥tJIH M0I8S^I^M§!0I OilEil^l^E^ 213 &E\3\ MSI 

2-5IE^A|0il^^A|^5-|dl¥[6]^(sf*^ 1011 AH R10I 2-8I E^AI Oil B ^ API 2! ¥^dl¥^)2F AtO\m^±^^m ^ 1g AH^2 HE! 
AI^AIHSB^EI^ 2 Oil AH R2^F ^E| A| ^A| °^^P| 21 ^EP> H) 1g8 M§§ 518 HlfiimUfe ^>PI ^AlOil 331 ^ 

5i bll^^HI- Ah0|8^S|^^&!0l OilEil^l^E^ 213 ^EPI- t,^S^P. 

13 C-CP MAS: 6= 156.4 ,103.2, 85.0, 81.6, 79.4, 77.1, 74.4, 68.3, 52.0, 46.1. 39.5, 23.6, 9.1. 

£Pi m ai on oil ah %j\x\ m% mmo\\ am ohei soj^^^u, ^^im^oii ch^ oishs &sxh8oiEh2 pgr*!- ##121 1^8 s§h 
aa p^§j ¥3idi¥^oip ^^di^^nf moi8^^^^^!oi ^epi- lyoii 213 ^^01 ^^^8 e on ah M$\m mm o\mm 
^ 91m 3ioip. 

& ^S2J ^3id|^iJ ^/E^ AfOI8^^l^^&!0| ^^1^3 ^EPh B^fi ^©8011 dlsH Hx-jl XI XI ^ Oil lf§2^ 

2iy§i fMT21 ¥3Hdl¥^0| ^^3 XIXlXilHJ XH^^OI ^^6Fffl, SXI^Oil &3HI ^Of MOI^hXI &0h ^EPh §OI6hH^ SP a3f^E^ 0|g 
8 4 s S^^&8 ^^6^ AH Pg^ei e^°1 10121- l&Oil S&3 ^ k g^l£J gWOil CO Eh Dh^fi Hl*§ AlSOil CHfi ^iOith 

^ ^ei^^m ^mm ^ 9ij\\ 3P. co-ei- ah ^^idi^^oi 1&3 ^EPh ^^h U£ 2x11^ e^ Ahoi^^^^^^sh ¥^di^^oi i,^i 

1^3 ^EPh ^Hh e B HH#2| ^H^g 8^21 ^E|2h §XiPI#Oil SiOiAH Pg^fi BBSSnsI gXI6T. ES8^X-j|>l ^E-i g 

2h as D9» ^^21 eg ^h^^8 i>^il 3P. 
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(5?) S^?EI 

a-?» 1. 

mi\ m^^ 121 ^oi^um- api sf»^ 2£j ens ^ai3h hjoi s^&s f§25 mfe ^sHtn^noi s^ava a. 
<s*^ 1> 



— N >< N-CH 2 -J 

— N^ M> N-CH 2 - — 1 





1* # i 

o o 

(Ajg, n =4 UIXI 2021 3 4=0101. R, g 2|2j = g*jog C1-C202I SB0I g2S3!f°! &3liy = AI5l, C1-C202I ^S^IB 3h=^A|^ 
Sitimy^API, C2-C82I &iJ3|g 9* = ^A|&S=API, C2-C82I OHJIicBS^API, SEfe C2-C82) gfiPIg Sl£ 

mMg^mMim upturn 



<s-af*l 2> 



: oh 
: l 

— Si — O — Si-R 2 

" I 

<j> OH 

—Si — 

l 
i 
I 
I 

(&!g R 2 = C3-C82J 3£fc ST&EIS. C3-C82J ttU^I* »*J(»ei, SE^ C3-C82I »U3ia Ste OimAlttSl^AlttU, C3-C8 

STU^B Stfe OI4:A|£hg, C3-C82J SJfJJIM S*fc OI^EISAIBBS UEfyiO) 

2. 

xmeroi &ouh, &:>i ^^bi^^oi ssaeta ^ai^i- atoi spi 3 uxi 621 sum s oii= smei ^sss Wfe ^3\mmuo\ 
ssass m. 

<fi-af&! 3> 




oh : 
1 : 

.(CH 2 ) n -S-(CH 2 ) n -Si-0-Si- 
-•(CH 2 ) n -\\ OH O 

-Si- 



it #> 

o o 

(^e 2^ 1 LHXI 202] §4=§ UEfyjDf) 
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V 



oh : 
i : 

0 — X — CO NH(CH 2 ) n -Si -O -Si- 

0 ^X-COOH ^ o 

I 

-Si- 



nS 1 mil 20°i §4=g UEfUlOi, X& §iSK4= 1 LH XI 203>H2| X\& SEfe dlXI^S 3>i= & v fJ ^ HI ESf 1J 31 . £!= B±S!Xf4= 

1 -HXI 203H2I XI* SEfe bl»*& &IPIS UEHJCh) 




OH 

I oh : 

P--(CH 2 ) n -o— CH 2 - CH-CH z O -(CH 2 ) n -ii-Q -Si - 



(CH 2 ) n _ 0 H 



I 

OH 



-Si- 



O O 

(ME nS =i!5jo S ! LHXI 20°l g^S UEHdiCh) 



<s; §fi! 6> 

o o 



OH 

H| OH 
■ O* ^° H ^~ N ^ CH 2— CH~CH 2 0 — (CH 2 ) n — Si— O —Si — 



(CH 2 ) n _NH : 



OH 



4 



T7 



o T 



-Si- 



(/^e nS ^ = 1 LHXI 2021 UEttfC*) 

»=?m 3. 



6 

— N > * s N-CH 2 J 
•-"I N Yr N-CH 2 -- J 
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(4!1, n=4 mil 2021 S^OIW, R, g 2|2f = C1-C202I i> v E+OI gSslSlfoi &3)iy^API, C1-C202J 3*te 31 = ^A|S* 

HiiWd^MJi. C2-C82I iS^II ?>fe 31 = S?A|g*IJ5|A|;>l, C2-C82I gfS^IS omitSMi^AI^I. Sfe C2-C82I »S3IS Sfb 8I£ 

^aiss^apis uEttacf) 

<£ Sf&l 2> 



-Si— O 
I 

O 
I 

■Si — 



OH 
I 

■Si-R 2 
I 

OH 



W§ R 2 fe C3-C82I S>= SfSEIM, C3-C82I &U2IS Sffe i*IJ01°i. Sfe C3-C82I mU?\m 0)| = AIS^ = A|g-S, C3-C8 

21 gffJ^lg 3>fe OI^AIShS, C3-C82I SMJJIB OI4:EI2AI2*g§ UE1t«C1) 

<5 '.s f Ai 7 > 





n -'3 

(i|§ R 3 fc SIE^AI^I, SEfe &^S!X1^ 1 LHII 203HSJ XI « SE& dlxl&@ 8tU?IS 3*1= »3IW*A|?IB UEiy<Cf) 
S-?» 4. 

KISS Oil 21 01 AH, &J\ ¥3Hdl¥i! * A10IBSS|;i:M&!0l iSISS ^£131 gOI 8|3>l 51*1^1 8 SEfer 921 Sltfgei 33 S *§25 Slfer ¥3Hdl 
¥H * A|0|gSS|^S&!0| gSiSS ^£131 = . 

<5 »4j 8> 




n (H 2 C)-0 



n (H2C)-0 




OH 



< CH 2)n - S — (CH 2 ) n - S i -o-ii- 



(CH 2 ) n ^ 



I 

OH 




4 



-Si- 



OH 

O -(CH^ S ~(CH 2 ) n -Si-0 -Si 

OH <j> 
-Si- 



nS §a^2S 1 LHXI 2021 §4* Old) 
<S §fi| 9> 
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OH 

I oh : 

,0---(CH 2 ) n -O— CH 2 - CH-CH 2 0 -(CH 2 ) n — Si-O -Si- 



\cH 2 ) n _ OH 



I 

OH 



-Si — 




OH 

| OH 

O — CH 2 - CH-CH 2 0 -(CH 2 ) n — Si-O -Si 

I 

OH 



-Si 

■ 



5. 

m=?m 6. 

mm se^ m 2^ oil hfe ?3immmo\ £^mm& mz\?\ mm mmmo\ ^ouib sis hei. 
a-?s 8. 
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